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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE DUN 
PUTTS, NOTAMMENT DUN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DB TRONgONS TUBULAIRES ABOUTES IN1TIALEMENT 
SOUPLES, ET DURCIS IN SITU 

LaprcscntcinvtnnMCOiiccrac^ 
ly^tnm^i tin pnii* faige pArolicr. an movea d'ua ensemble de troocoos tufcuUires 
-ouprffonnca * riinflabas, hntalemcnt soupfcs, aptcs I to repliccs looptprfirutowat 
mdkHDtoet pour to intreddtetdu 

5 rcfTet d'ttne presston interne pour prendre one forme cytindriquc, et enfin k to 
rigidifieca j p tttu pypoiymfrintiofl de lew ptroi, i*coco«brement transveiaal d*unc 
preTonne icptiee tent de duration maximak sensiblement infeneare 1 son diamto 
intend Te*tf depict ksditea prffarmes possAUnt une portico d'extremit* doct le 
diametre - apres depliemoit - est legeremeat supericur k oclud de la pieTonnc, ce qui 

10 pennet leur jonction boot-e-botrt par mbottcment. avec rtcoevrement de ladite portion 
d*cxtt£ffii(6. 

Ainu, en recourant k ee type de preTonne. qui est coanue en soi 
. notamment par le document WO A-94/21887 - il cat possible d'obfcair un chemssage 
d f ra<fiamtoo«BtajU8ortoa^ 
15 A cet cgard. U convtent de nppeler qu *avec dea chemisages (ou tubages) 

cradittomieU coosdtues par dea tubes en ader. on eat oblige d'utiliser dea troooons 
tehttlaifca trTftr rTrftpf t * (fiamfctne M**n*amnt en ifiraction du fond du potts, ce qui pose 
dei probtemes d'insoJiabon et d'eapidtaiioo uHenewe du piata, 

L'objectif de rinvenuoo ctt de proposer un proceVte de forage et de 
20 chemisage du puts, k 1'aide do prtTonnca du type meauoane d-deesus. qui puisse to 
misenoeuvredcroanieteiimptert 

Poor cda, et confonn^aient a I Invention, on commence par menre en 
plnoeun premier W»con,d^ 
uoncjon dtant touraec vera le baa. 
25 Uproc&16aek»riaventioncom 

a) on fait passer axialemeol* de haul en baa, a travels ledit crooooo. un 
outil de forage, et on fore au^dessous et dam le protocgemcct de ce troocon un trou de 
fcroeetdepiofondeuradiptto 

b) oniedrera«tildcfafmfe ; 

30 c) on innoduit une preTonne. k Vita replie\ a I'inteneur du pints en to 

faisant traverser tetroioondeja en place, rf^ 
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15 


20 


25 


du oou, sa portion d'extrtmiu* haute vaunt *c placer * riotencur de U portion dcx- 
tremi* dargiedu 000500 ; 

d) og introduit on dment fluide an food du trow, autoor de la portion 

d'extremite* basse debprtforme; 
5 e) 00 inffodmt un ftukie sous pressiaa, dc density mpencurc a ta densite* 

du dment. a I •mieriettr de la preTonne afrn de U deplier radialeineol. progrcasivemcni dc 
bas CO hai* to rcfoidant le dment, element de has en haul, amour de la prtforme, 

caoireKa paroi do trou; 

I) toot cq mainlcnant la preTonne aous pretiioo interne, 00 en dnufle la 

10 parol poor upojymdrfaer; 

g) le dment ayant pris, et la preTonne ayant durct pour coosritaer on 
trooooo tubulalrc rigkle dc cbemiaage, on rcdre axialeoimt lea oumlagq ayant atrvi an 
gorflageetaUpoiyToerisatim 

b) 00 reltere Toperation pour ks troosooa auivanta, jojqu'i obteair la 


Lorsque, comme cda seta expiiqne* plus loin, la preTonne preatnfe dea 
reserves dc reane aptcs a migrer vers l'cateneur pour former des venous mmuiuures 
d'tan^ie\leporinoon^ 

r>manicreparticuUcraiKrt 
genre trepan, apte a cccapcr aflectivancat trois ftatt de cootrtnion la dia lr , a savotr un 
premier** tfeocombretaeot minimal, loa pennettant de paaanr k rinteneor do troooon 
dejaao ptaea. on aeeoiid^ 
laiittpalo du tw» et un tro^ 
paroe dutioudeatineeaiecevoirUpor^ 

Daoiuniaodedcrcaliaatk»pr^ 
a ta polymensaoon de la preTorrae, ainst qu'a U distribution du citnent, comprend one fee 
idoiibm valve plac*^ 
noide de gOBflagt nHiilejk^ 

L'iiistailationdero^ 
prtoterareotioru 
qu'dIccom|)rend.c»tfctede|ariti: 

. bobine de stockage et de reception, a rent enroule\ de Indite 


30 


- one tfte turplcanbam reatree du puitt. apte a pennettre le guidage et 

35 I'mtrockictio* 

du pints aimi qu'au gonflage et iUpoiymeniaUoade la preTonne ; 
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. des bobu^dcstod^ a I'e^ enrooted 
,ne*deTcniiabtaaflesara^ 

de cbs tubes coateuant on dbic savant a Palinjcntation de la pcetonne ea courant 


- un gtetateur de oouxant electrique. 

D'antres carectenstiqucs et avantages de rinventxoo apcaxaftront de la 
description et des denias annates qui en reptesentent, e simple litre cTcxcmples non 
limtfHfa im mndfl de misc ea ceovre crtfei. ainsi que I'inrtallaaon < 


10 -tafiginxBlMaoatdesvttesaclto 

let differentes Stapes de I'opcralion de forage de la partie de puts qui doit recevoir la 


»larisw5estunovueschematiqi>ed*une preTofmcctdelVwtfllagedcrit 
elleestsoad^avanlmiseenpUs,dacalepuit3; 

- let figures 6 et 7 sort des vues partieUa de Kextrfmite basse de la 
preTerae. desttaees a ffltmrer le princtpe de la double valve dom est pourvue U ttte 
d*auu?lage; 

• Ies figures 8 a 15 ittustrent Its differences dapes de raise en place d'une 
pfeTonne an bout d*un troocoo deja en place ; 
20 - la figure 16 reprtscme schejnanc^emeat, en coupe axialc. un puits 


la figure Hestuiievuescnematiojiema^ 
cocstitopfs de r installanop. situes en surface (ttede puils) ; 

.tea figures 18130-aechdle plu* petile -illuxtrentkfa 
25 rhrit»ll rV* l ««« riMdifMreatei crapes dn chemisaac. 

La figure 1 reprfsente 1* extrtmiK basse d'un puits vertical en cours dc 
foimgc ctdc ehanismge. Cm ptriti, i o co mpiH r mftt t fort, cccapofte un c h c mi sa go deja en 
pl ace sous fa^dNm tube evil odrique riride2 prfsentant one portico d'estremitf basse 
206argie. 

30 UoWtoDdecette partie 20 est legereme^ 

d de la partie principal* 2, si Ken cu*U est possible d'embctter les uns dans les autrea des 
trcococs 2, avec reajavremenl des parties d'ertrexnite* 20. 
Utrccconderfinnhage2cstsc 

quc20a 

25 Nous allocs mxiQtenmm decrire dc quelle maniere vafare mis cn place, ft 

Taidedu pfocW de l'uivntii)^ 
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Pour ceU» comme ilhistrc' aux figures 1 i 4> c« commence par fortr on 
tioudatirf4reocvwrcclroo9C3a 

A oet efTet oa utilise an outU de forage 1, du genre trepan, qui a U 
particularity de pouvocr etrt rftracte* oo dilate" radialement. dsns ttois *ats d'cncotn- 

5 foment dOTercnts. 

Data un premier tot, lilmrrt * la figure L rood est itoctg an ■nrimom 
de trllr mm *"» f** — r*"« grandc dimension tramvemie autorise son lite pasgge k 
I 'latericur du troopon Z sjdalemrnt & traven ceftri-ci 

l 0 De mamere connue, renal de focage 1 est fix* ft I Vxtntaite* d'une tige 

tnbdaiie ia parte k mow 

icsorganeaassuiam ion depict 

Comme on le vena pius loin, la dge 10 est montee ft I Yxtremite* d'un tube 

n^trilkiiie ante k te emt)d< sur im 
IS puita. 

Dttnsun second e^o^deptoiem^ 
conpante tide l'outil possede un diamcteede ttavafl s en s ibtemem efrl ftD. 

L'outil ayaot 6te* descendu axtalcment dans le pints, ft taven Sc cubage 2 
dejft en place, on pcovoque ce deptoi ement racfial au dwmetre D kvaqu'il est aime" ft 
20 I'inxeoenrdenipoftionelargie 

vartsadescenfe comme iIhisa<|«rUnecnePt AUOguxe 1. 

On realise atasi le forage <Tun trou cylindriquc au diametre D, coaxial au 
t ro pi n 2.dant It prt tongeawnt decetui^dansleeoiS. 

La prof ooefcur dc forage correspond ft U longueur du troocoo que I 'on 

25 scuhajtemetfire en place. 

L'outil ! posaeck des organes oc coupe addiuooneU 11 qui peuventetre 
deptoyea radialement a an diametre roperieur ft D, iTid de pouvoir recevoir U portion 
eWgje du uupyuu k mettpa en place. 

Comme illustrf ft la figure 3, per lemontee de l'outil scion P a , oo realise 

30 ainsiim claT g ittrmHtt dBtTO 

AUfigufe4onadeslgn6parUfeTerenj« 

cUiw3.parUi*Textnce31Upai« 

basse du trou. donl le dinette D estleineineqiieceluideUfMitie3a 
La|atTc«tte4ieprtente^ 
35 general que celle dtaitc en detail dans le W(X A-94/2 1B87 dejft cit£. 
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Ndtnmcu^cUecstddpoirro 
gonflablc, du fail qu 'on a affaire & no crou borgne ; de plus, to prff orme 4 possede one 
portion d'extrcmite* basso 40 de section fltifie. 

U preTonne 4 est sspportec par une tigcttAulaireSoitdcr.etuoolabte 
5 sur un tambour de t*™*^ situs' en surface, ct qui permct de la fake deacendre a 
rintc-rteur da puits. et de Id foumlr les fleddea de rimenafion ct de gonflage. aina que 
1'energic electrique poor la polymerisation de la preTonne, par lUatenneVltaire d'un 
alsposttifdeiaccordemea*SOOreia^ 
taprtTcawetscracccrda^ 
10 Ce type de tip d'ader enrodabie est cocramment designee dan le mAier 

par le tenne antfah "CGOJEDTUBtNCr • en abieg«"CT. w -. 

Canme earnest de«t daw ^ 
obenrec *ee»extiemiu%liaaie* 
bles et/ou decoupabtea en fin d'opfralkm. 
15 u ate distributrke 51 possede une double valve 52. 53. a cti o nnaW e 

selecnvemenc (depuis la surface)* 

Comme illustre* aux figures 6 et 7, la valve 52 pennet de distribuer un 

fhikfedegonlTagearia^^ 
OistaTiuertmanientn 
20 ConuwffluitrfiU figured 

Te^ raduu^ment repltf • eal 
travers k tronoon de chemisage 2 dejaca place. 

BkmenondX pour que ced^ 
transven^ de UpitTc^ 
25 dcpiie^quiccnesfKa^ 

Lor^U preTonne est repUfe 
nr ou en forme d'escargot - comme Ulna** par example aax figures 6A ct 6B. 
reapecti vemcnt du document WO-A-94/256S5 ; lorsqu'eUe est depliee die presente une 
section drcuhdrc. 
30 Uprtfofa»4csts»«ticraceto 

d*extremiti plus large 40 se trouve en regard de Telargissenientde puts 31 ; la longueur 
du trou 3 est d&ertninee pour que. dans cette position* In portion aupencure de la 
pitTormcseUouve en regard^ 

On precede alors Jt 1 Injection d 'une dosededmerttliqiu^6itobaKdela 
35 pctTormcs via U valve S3 ((Ucfae* J, figure 9). 

Le cimcnt est choisi pour avoir une density voisine - voire legerement 
supeneure - de ceile de U boue liquide 7 sc trouvant dans le puits. 
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20 


L'azrivec de dmem a la base de U preTorme cbasac done ccite bone vers le 

hast 

Corns* illustre" a la figure 10, on precede ensirite au gonftogc de la 
preTonnc, cn injectant un fluide sous pression A rinterieur dc celle-d. vU to valve 52 
(Heches I). 

Q g'agU toit d'ua Uquide introduit de l'cocneur (depuis Uttcede puns) 

parteccodnhSctaUjxtTor^ 

polls ct ponpi dans la preTorme. 

Lc bquidc dc gonflage est avantageosemcnt choia pour avoir une density 

lc^ta»em«ipefieoxeacenedod 

gonflage va se fine piogressivement du baa vera le hairt. commc symbolise' par les 
fledies Gala figure ta 

A dcTavt, la progression da gooflage du bas vera lehautpeultorecmtifllee 
to pi^voy&nc. le long de la preTonnc. une sene de begnes de conientioo frangible*, dbnt 
15 feaeuildenipaireeatadafrtaceaeitt^ 

Le cimeni eat par consequent ref ouW 6galen»mdeba»eiitoit coolie la 
paicidfcpnits.cwiunes^ 
verokhaut 

De preference lc volume dc cimeni ptriphenque nVst pas suflisant pour 
tfletndreUpartiehaulBdelapfeTonne.de Usisc* sans ciinent dans 

to anoe de jooctkm artre !« portico 
11). 

DepreTer*nce.to|M*csme4 
ctand, pdse en sandwich entre une pean inteneure ct una peaa exterieuxe clastkroes, ct 
25 inume,co*fl*toten^ 

poor former des bouneteo amuuaires favorisant rancrage ct PAanchftte* da tubage coolie 

toperoidupuits. 

Une pteTorme de ce genre est dfcrite dans la d emands de brevet f rancaia 
9408691 depceeele 7 juOlct 1994 par la denunderesse, et dans son extension interna- 
30 tkaakPCT/re 95^00901 

Cea venom anaulaires, repertia lout le loogde tof»ffoniieaontitTerenoes 
9 ; de preference U eat prevu une densite* plot grande de venous (c*cst-a-dire un 
ean*en>ei*plusf«7te 

maniere a assurer une bonne ftancbeitd dans la liaison bout-a-bout des different* 

35 


Le chiiiffagcct la polymerisation dc la preTorme root realises unc foil lc 
gonnagetcrniiiittopres 
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A litre indkatif, U pcesaoo interne est de 1'ortrc de 15 bars. 
U dxanlTage de la pceTorme pcut se f aire foi t en ismxbuant ua fl uide 
dwaJ*rmteneurd^Ue^or^ 

de pretence - par eflet Joule, an moyen de resistance* clectriques (ffli chaufTants) 
dijpoatediixsUperoideUpreYcm^ 
elecoiq«depu»U*Hec* 

Atittcfaidfctlif t toa stt p Ci^OT 
del 10 a i40^ctUdtu**deccttee^eetde^^ 

Lc«juehpdy»eri$*t^ 
terminer cc que to doe* 6 a I m t npto&imlZy.<*nfaV«m»g*SXk3CKSl 

(OtafceK. figure 13). 

On mstalle alon unouol de coiax (SOI) a rexiremite* du cube 5, et on 
decoopc le manchoo d'aaacbeltf de l'extn<mit£ haute de la prfforme (pcJymerieee) 4* 
<rifoie 14), qaYm arrack* easutbe. On cpere de la men* maaiere poor le maschoo 
15 infencur. 

On obrientalori on tran^on dc cfaemisagfi rigid© 4* qui prolocge coaxiak- 
mmlenifaeger*ec4dent 2 (voir figure 15). 

L'op4ratkm qui vieol d'etre decrite est bieti $0r celteiee, tiwiccsi aprts 
troccoo, afitt d*obwrir UproToodcurdcpuiticbcxxiiad aoohaitee. 
20 Dmtmiaodedeitalisatta 

composee a 30% de resiae epoxy et a 70% de fibres de vene, cede tmc aymnt one 
epeisseur de I'ofdre de 14mm ; lea pcaux intenenre ct exterieure, en caoutchouc 
tyntfattiojie^c^itapectiyemertixa^ 

A trtre bdtcauT, la portion principale de la preTorme 4 possede. a P6tat 
25 de^im diametre 

184mm, tandis que U portioQ dlargie 40 possede on diametre inteneur de Pordre de 
188mm ct an diametre exttfriear de rordrcde 236mm* 

Ua portion 3f>32 et 31 du puita oat dee d^ainetre«incyeiiaderc<drede 
197mm et de244 v Smm T itspeotivemenL 
30 i^imguewdVa efficients 

simple titre iadicatif, la loogoeur d'une preTorme pcul toe de 1 'ordre de 

La ngare 16 represenie on pvits P eternise* par un ensemble de troia 
troncoDS 2A, 7B et2C aboutcs^ amenta. 

La figure 17 represotfc echta^ 
35 qri|»aiiietdemettrc 

Sur cetm figure, la tete dc puita, rtTerta^e 55. est equipee (Tune ftructure 
me^alliqoe (chassis) lOOejttDcrsntUttedepuits. 
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Cede structure 100 pone un iojecteur 101 pourvu d'ua sabot d'appui 102, 
etservintasuprxraeiapuiTO 
te pints ou relii^ de cctai<i ;dleaetioim 

On a dengue* par la reference 54 ua tambour de stockage sur leque! est 
enroulce»prcTorna;;e& 

UrcTerescc 340designc in sabot de support etdegmda«edeUpftfonne 
aTetitreeddpuits. 

UsreT6ei>ces56ctS7desigr^ 
c4 stocks iespective«eDt Us tubes XT." (Cdkd Tubing) 560 et 5. 

Lb tube 560 sen a supporter et 4 dejJacer Tooffl de foiafc ; Ic tube 5 
(coauic deja olQ sert a siv^^ 
oinertfautmaUpreTor^^ 

pQlYrae*0SB&OBj)* 

L'&ectridk! est fouraie pox un geoerHeur fiectriqoe 58. 

La itfAtra 59 dengue une cabins de control* de PoptotlofL 

De mariere clasaque, Pentjee da pints a forer est mi tiakancnt garme d'un 

cuvetage 550. 

Le uepan 1 est adaptf a I'exirtmite* da tube 560, lequd est derouW du 

ttmbourreYseptetn-^ 

(voir figure 18). 

Ob jaroede alors au ft)ragB du tr^ 

le premier trooooa (figure 19). 

Apres mite ea place de la preToc«e, ctoeejati 
potymeriaau'oo in situ dc celled. vUimcondia^ g Wrafrnr S8» 
oo retire te conduit central (50), le tabe 5 auqucJ il est anacM s'enroulant sur le tambour 
54 (vide) sur laquelk e^l tm 

UpreToinwsetrouYeabouife 

On defait easuile les connexioru aydranliquc et electrique avec la 
preTorme, oo installc et on aceUe da maniere tttnche autottr de la tete da puita un 
tpptjeuTagec^stoiri^ 

A I'aide de Pouttl de coupe 501, porta 4 par le tube 5, on decoupe les 
ouncfaoris d'fcancnelm bant et bus (figure 22). 

L'catpe suivaate ooosiste a forer la section suJvante, pour obteoir uo trow 

e^3pcok>ogeaatlc^ 

Fr^^, n« calibre Ua dUmetna et on vcrific Psligneraetu du troocoo 2 et 

dutrou3.araided'unta^^ 1000(Tigurc24). 

Oo met en place me nouvdle preTorme (figure 25). 
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On ta (m t desoendrc dm k puitt, ct od U poctooooe con vehement ckxa 
le trou 3. On la ccooacte au tahe 5, et on precede au gooflag^iUcimcatitkm, ct4U 
potygrfrinrim (figure 26). 

Od retire le ocoduit central 50, qu'on reoxmte et qu'on earoule aur le 
tambour receptear 54 (figure* 27 ct 28). 

On sospcadroaadc coupe 501 atttnbc5.et<mkdcscc^pottrdto«per 
let m an cfaoos d'extrfmite* (figmrt 29). 

Onobtiemaiirideuxtron^ 
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1. Ptx)cgd^ pour forcfct cumber impttitt^ mitammtiit un puits dc forage 
pttruiier, an movco d'ua ensemble dc tronsoos tubulaires - ou pr eT on aes - eiinilairca, 
imtialemenl souses, aptes a etre rcpiiees loogitucinakmeui rur eiles-mtaej pour tor 
introdmies dans le pedis, pub a €tre deplieca raffialement sous reflet d'ooe prcsska 

5 intense po ur pf couVtoiie forme 

eatioa dc tear paroi, reaconbrement transversal d'ooe prtforme repUfe etant de 
dunccrioo nuunmalc scorittemeci iafencure 1 tea dumctre interne a l'*at depiic\ et 
le*dhe«i^orm»(4)poa^eVto 
dedicates* • cat legfrca^ 
10 jonctioo bout-a-bout par cmbottetnent avec reoouvrement de ladite portion d'extrfmitc* 
(40), caiacterise* parte fait que, an premkr trt»v» ^ ^ « ^ ^ ^ 

r entree da podia, am portioo d'oartrairfelargkC^O) tow^venlcba^ 

a) on fait passer asJalenicnt, de naut co bas a travcrs ledit troofoci (2). ua 
outi) de forage (1), ct oo fore au-dessous et dans le profcagexneat de oe txoafon (2) an 

15 oou0)de forme etdepfofondeiffadajs^ 

b) on retire t'outil de forage (1) ; 

c) on iotrodsit une prtTonne (4), a 1 *<tat repuc\ a 1 inteneur du puits ca la 
faiaant traverser le troo^on (2) deja en place, etoo fta positioone cooveoaWemeat a 
lliiterieur du trou Q) t aa portioo d'extrfmitf haute veaant at placer* rintetteur de U 

20 portioo d'exlremi* clargie (40) du tra^on (2) ; 

d) oo iatroduit ua dmeat fluide (6) mi food du trou (3). anfiour de la 
portion d'extrtmite* basse de la prcTonne; 

e) oo iatroduit tin nuide sous pressioa (8). de densite* superieure a la 
densiut du anient (6), a 1 'interieur de la preTorroc (4) afin de la deplier radi a l cm e n t , 

25 progjettvemeatdebesttha^ 

de la preToriac, coatre la paroi dutrou(3); 

0 lout ca inainuam U prcTo^ 
paroi pour la pol y in/j ' iacr ; 

g) le cimcnt ayant pria, et la prcTonne ayant durct pour ooostituer un 
30 tropgoa tubulaire rigjde de diem i sa g e (4^ on retire aba te me n t lea ottoTlagts ayant aervi 

au g)orulaaeetabpolyinensBto 

h) on reitere FopeYatioo pour lea tronfons suivants, juxru'a oteair la 
longueur dc puits dssmisc* souhaitee. 

2. Proo6ttsck» itvtadicaaon 1. caractcrisd par le fait qu'oo utilise un 
35 oiuilde forage (l)dugeOTlr£ra^ 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 


57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained fiirther on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
1 0 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

. figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 
15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
10 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fj in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 

activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 

distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 

lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 1 88 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 


2741907 


This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms— that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure m order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at. its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (i) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 
of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

cement (7) [sic] outside it 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 
preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

- an electric current generator (59). 
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